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trodes arranged on the exterior surface of a heart or attached to the heart from the 
outside and/or arranged with a pole in the cardiac tissue. The electrodes, which 
can be fixed in the operating position by an anchor, run to an implanted heart 
pacemaker. For positioning and affixing the anchor, a tool is used that is designed 
as a rod or stylet and acts on an attachment site of the anchor, whereby the an- 
chor can be pushed into or through the myocardium. The anchor is, at the same 
time, attached to a tension element or thread, over which the electrode, which has 
an inner guide channel that accommodates the tension element or thread, can be 
moved in a fitted and controlled manner. In the operating position, the electrode 
can be connected to the tension element or thread located in the guide channel. 
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CARDIAC ELECTRODE ANCHORING SYSTEM 

TECHNICAL FIELD 

5 [001] This invention relates to a heart pacemaker electrode 

arrangement having an electrode that acts upon the outside of a heart 
and/or is arranged with a pole in the heart tissue, and runs to an 
implanted heart pacemaker. The electrode can be fixed in the 
operating position by an anchor. This invention further includes a tool 
10 that serves the positioning and fixing of the anchor. 

BACKGROUND 

[002] The use of pacemaker electrodes for myocardial 

stimulation of the heart are known from DE 2 219 044.9 and US 4 355 

642. Serving there as anchors are epicardial screw electrodes, which 
15 must be screwed into a fatless area of the exterior of the heart in order 

to attain a sufficient stimulus threshold. Moreover, such electrodes 
require visual contact with the heart during the implantation. The 
necessary size of these electrodes and their anchoring means can lead 
to considerable problems, primarily in the case of juvenile hearts. If a 
20 biventricular stimulation of the heart is required, these relatively large 

anchors of the individual electrodes must be situated on both the left 
and the right ventricles. 

[003] There is a need therefore for an electrode arrangement of 

the type specified, whereby the opening of the rib cage is hardly 
25 required, since minimally-invasive access to the heart is enabled, and 

yet the alectrode can be securely fixed in the myocardium without 
requiring consideration of the outer fat layer. At the same time, the 
space required for applying the electrode to the exterior heart surface 
should be kept to a minimum. 

30 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[004] Fig. 1 shows an overall view of an electrode arrangement 

according to the invention, the arrangement having two electrodes 
branching out from a common supply lead at a connection point. 
5 [005] Fig. 2 shows a detailed view of a receiver tube or cannula 

belonging to the electrode arrangement, by means of which tube or 
cannula an anchor is guided from the outside of the heart into and 
through the myocardium, a tension element, which is attached to the 
anchor, running along the receiver tube or cannula at the outside. 

10 [006] Fig. 3 shows a detailed view according to Fig. 2, in which 

the anchor, after having been moved through the myocardium, is 
located outside the myocardium in its unfolded state. 
[007] Fig. 4 shows an overall view of the electrode 

arrangement with a tool belonging to the arrangement and designed as 

15 a stylet for pushing in the anchor, viewed at the conclusion of the push- 

in process and shortly before the withdrawal of the tool. 
[008] Fig. 5 shows an overall view, enlarged with respect to 

Fig. 1, of the electrode arrangement on the heart with a double 
electrode branching out from a branching location, the two anchors of 

20 both electrodes resting on the outside of the heart at the end of the 

passage channel that is opposite to the entrance into the myocardium. 
[009] Fig. 6 shows a view of the double electrode with the 

stylet, which is pushed into the left electrode and holds the anchor in 
the insertion location, and in comparison to this, an anchor in the 

25 swivelled-out operating position, represented at the end of the right 

electrode. 

[010] Fig. 7 shows a detailed representation of the region, 

indicated by a circle in Fig. 6, of the anchor held by the stylet and the 
tension element fastened to the anchor. 
30 [011] Fig. 8 shows a partially-sectioned view of an individual 

receiver tube or cannula with the pushed-in stylet, at the end of which 
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the anchor is held, as well as the tension element running along the 
outside of the receiver tube or cannula. 

[012] Figs. 9 and 10 show a comparative representation of a 

double electrode and a single electrode with the tension element 
5 ending at the branching location or at the insertion location for the 

stylet. 

[013] Figs. 11-18 show different embodiment forms of the 

anchor at the end of the tension element, with an attachment site for 
the tool indicated by a dashed line. 

1 0 DETAILED DESCRIPTION 

[014] This invention proposes that a rod or stylet be provided 

as a tool, that an anchor have an attachment area for the tool, by which 
the anchor can be pushed into or through the myocardium, that the 
anchor be attached to a tension element or thread, via which the heart 

15 pacemaker electrode, which displays an inner guide channel and 

accommodates therein the tension element or the thread, can be 
moved in a fitted and controlled manner, and that the heart pacemaker 
electrode, in the use location, be connected or connectable to the 
tension element or thread situated in the guide channel of the 

20 electrode. 

[015] By these means, it is possible, without expensive rotary 

coils and without turning movement, to anchor the electrodes securely 
on the heart, if necessary under a fat layer, by first fixing the anchor 
and then guiding the electrode to the heart. The attachment of the 

25 electrode to the heart nevertheless takes place via this anchor, since 

the latter is fixed to the electrode with the aid of its tension element or 
thread. During the introduction of the electrode, the optimal stimulus 
threshold inside the myocardium can be simultaneously determined 
through an exterior measurement on the electrode. The required body 

30 opening can be small, since the anchor and the tension element fasted 

to the latter, as well as the electrode guided thereon are relatively small 
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in cross section and thus can be introduced into and guided through a 
relatively small opening. 

[016] In this context, it is especially advantageous if the anchor 

has as the attachment site for the tool a deformation that can be 
5 detachably coupled to the tool. By this means, the anchor can be 

brought near to its operating position in a guided manner and placed in 
this position or its final operating position can be well controlled. If the 
anchor is in its operating position, the tool can be withdrawn or 
removed from the attachment site. 

10 [017] The attachment site on the anchor can be appropriately 

designed such that the anchor has at its back side, in the insertion 
direction, a reduced cross-section for an attachable end of the tool 
and/or a receiving aperture, open at the back end and closed at the 
opposite end, for the rod-shaped tool or stylet that fits into this 

15 aperture, whereby the anchor can be moved into or through the 

myocardium. Such a plug connection between the anchor and the tool 
associated with the electrode arrangement can be produced and 
undone again without great effort, which facilitates the application of 
the anchor to the myocardium. The attachment site of the anchor, 

20 during the insertion of the anchor and before the operating position is 

reached, points towards the rear in the insertion direction, while in the 
operating position, after the removal of the tool, it can also point in a 
different direction. 

[018] For affixing the heart pacemaker electrode in the 

25 operating position, it is advantageous if the heart pacemaker electrode 

has, at a distance from its end and from the anchor, at least one exit 
opening from its guide channel for the tension element or the thread, 
and if in the operating position the tension element or the thread is 
connected, at or on the outside this opening, to the heart pacemaker 
30 electrode, for example fixed or knotted to a loop. The tension element 

or the thread can in this case exit far enough from the exit opening 
(since the heart pacemaker electrode is pushed far enough in the 
direction of the anchor) that a sufficient contact of the heart pacemaker 
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with the myocardium, thus a good stimulation of the myocardium, can 
be achieved and then maintained through fixing or knotting in this 
operating position. 

[019] The fixing or knotting of the tension element or the thread 

5 to the heart pacemaker electrode can appropriately take place such 

that the tension element is made taut between the anchor and its 
connection point to the heart pacemaker electrode. The heart 
pacemaker electrode is thereby fixed at its front and rear ends in its 
operating position and thus cannot slip or be moved either forward in 
10 the direction of the anchor or in the opposite direction towards the 

tension element or thread, and can thus be held long-term at the 
desired site in the myocardium in spite of the dynamic stress produced 
by the heartbeat. 

[020] For simple implantation of the heart pacemaker electrode 

15 in the myocardium, it is advantageous if the electrode arrangement has 

a receiver tube or cannula that holds the anchor and the tool during the 
feeding and/or insertion into the exterior of the heart and if, at the same 
time, the tension element or thread runs along the outside of the 
receiver tube or cannula. The receiver tube or cannula here serves the 

20 guiding of the tool and the anchor to the heart and into or through the 

myocardium up to the operating position of the anchor and, during the 
feeding and/or insertion of the anchor by means of the tool, can create 
or precut or preform a canal in the myocardium, in which canal the 
tension element and the end of the heart pacemaker electrode 

25 displaying the pole can be taken up. The tension element or thread 

running along the outside of the receiver tube or cannula is here 
likewise inserted into this myocardium canal, so that the heart 
pacemaker electrode can later be introduced into the myocardial canal 
by the tension element or thread. After the anchor has reached its 

30 operating position, the receiver tube or cannula can be withdrawn 

again from the myocardial canal without an accompanying withdrawal 
of the anchor and its tension element or thread. Subsequently, the 
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heart pacemaker electrode can be moved into its operating position via 
the fixed and anchored tension element. 

[021] For a long-term and stable fixing of the anchor to the 

myocardium or to the outer end of the myocardial canal, as the case 
5 may be, and at the same time an easy mobility of the anchor with the 

aid of the tool and of the receiver tube or cannula, it is advantageous if 
the anchor in the operating position is formed by one or several barb- 
like parts or elements or pins or wings that during the insertion are 
collapsed and/or swung against a spring force during the insertion into 

1 0 the receiver tube or cannula. After leaving or withdrawal of the receiver 

tube or cannula, the parts can be expanded and/or swung into a 
position at an angle to the tension element. By this means, the anchor, 
during the positioning and before reaching its operating position, can 
be small enough in cross- section that it fits into the receiver tube or 

15 cannula or through the myocardial canal, as the case may be. After 

leaving the myocardial canal or the receiver tube or cannula of the 
anchor or, as the case may be, in its operating position, the anchor can 
unfold or swing out automatically or through a slight pull on the tension 
element or thread and thus become effective as an abutment for the 

20 tension element or thread acting upon the anchor. 

[022] According to one embodiment of the anchor, it has a rod 

form and the deformation or opening serving the receiving of the end of 
the tool runs in the longitudinal direction of this anchor and is designed 
in particular as a pocket hole, and the tension element is arranged 

25 between both ends of this rod-shaped anchor, leaving at an angle to 

the orientation of the rod-shaped anchor. By this means, the rod- 
shaped, oblong anchor can be arranged, guided, and held inside the 
receiver tube or cannula in the longitudinal direction, so that the tool 
can engage the opening on one of the front sides of the anchor. In the 

30 operating position, the anchor can then, after the detachment of the 

tool from the opening, swing out diagonally to the insertion direction or 
diagonally to the myocardial canal, as the case may be, especially 
outside the myocardium, or be swung out through actuation of the 
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tension element and the forces acting thereby on the anchor between 
its ends. 

[023] It is especially advantageous for the swiveling of the 

anchor after leaving the myocardial canal if the tension element is 
5 arranged approximately in the center between the two ends of the rod- 

shaped anchor or nearer to the front end in the insertion direction than 
to the end displaying the deformation for the tool. By activating the 
tension element, the anchor can be easily swiveled or turned counter to 
the longitudinal direction of the myocardial canal, in that through the 

1 0 tension element the front end of the anchor is pulled towards the back 

and in this manner swiveled, and during this swiveling can rest with its 
long side against the myocardium, in particular at the exit of the 
myocardial canal or of the passage channel of the receiver tube. 
[024] For the quick and easy positioning of the heart 

15 pacemaker electrode at a location having an especially favorable 

stimulus threshold within the myocardial canal, it is advantageous if a 
stop is provided at a distance from the anchor on the tension element 
or thread for the electrode movable on the latter. By means of this 
stop, the end of the electrode in the operating position can be 

20 positioned on the heart at a fixed distance from the anchor. A 

positioning of the pole of the electrode immediately at the anchor is 
thereby avoided, experience having shown that the stimulus threshold 
there is unfavorable. The electrode is thereby fixed within the 
myocardium between this front stop on the tension element or thread 

25 and the fixing or knotting of the tension element or thread at the rear or 

outer end of the electrode. The quick and simultaneously secure 
positioning of the electrode also promotes a short operating time and 
thus a low degree of strain on the patient. 

[025] A simple and easily produced configuration of the front 

30 stop on the tension element or thread can consist in a thickening or 

knot on the tension element or thread, the cross section of which 
thickening or knot exceeds, at least in a region, the inner cross section 
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of the guide channel or a narrowed section of the guide channel in the 
electrode. 

[026] In an expanded embodiment of the invention, the 

electrode arrangement has a biventricular design and can display a 
5 common supply lead from which two electrodes branch out and then 

run separately to the heart. Each of these electrodes has a guide 
channel and an anchor for attachment to the outside of the heart. 
Here, the common supply lead can run from a control device for the 
electrodes as near as possible to the heart, so that the supply lead and 

10 the branched electrodes connected to the latter can be guided through 

the rib cage to the heart in the least complicated manner possible and 
can be arranged at the heart in the operating position so as to cause a 
low degree of disturbance as well as to save space. In this double 
electrode embodiment, the electrodes can each be anchored to a 

15 ventricle of the heart, or both can be anchored to different locations on 

the same ventricle. 

[027] It is especially advantageous in this context if an exit 

opening from the guide channel located in the interior of the electrodes 
is provided at the branching location for each of the tension elements 

20 connected to an anchor. By this means, both tension elements can be 

fixed closely next to each other, whereby the operation of this double 
electrode arrangement can be made easier and an easy simultaneous 
controlling of the fixing of both tension elements at the connection 
location made possible. 

25 [028] The fixing of both tension elements at the connection 

location of the electrodes can take place such that the tension 
elements out of the electrodes, which proceed from a common 
branching point, can be or are knotted together for the fixing. Though 
this means, the electrodes can also be fixed relative to each other, a 

30 combination of the knotting together or fixing of the tension elements 

among each other and/or to a loop or another fastening element at the 
connection location also being possible. 
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[029] In an especially body-tolerable or biocompatible 

embodiment of the anchor and the tension element, the anchor and/or 
the thread can consist of non-conducting material or of plastic, for 
example of non-dissolving surgical stitching material. Such materials 
5 are inexpensive and have a high strength, so that they can withstand, 

on a long-term basis, the dynamic stresses produced by the heart. 
[030] To be able to keep the myocardial canal as small in 

cross-section as possible, it is especially advantageous if the anode of 
the electrode is arranged outside the heart at a distance from the 

10 cathode or, as the case may be, from the pole situated on or in the 

heart, or, in the case of a biventricular, branched electrode, if the 
anodes are arranged in the region of the common supply lead before 
the branching. By this means, the long-term stressing of the heart 
through the electrode arrangement can be reduced. 

15 [031] It is advantageous for the long-term, stable fixing of the 

electrodes at the heart if the exit opening or exit openings for the 
tension elements or threads are closed in the operating position by 
means of a medical adhesive. This adhesive can effect an additional 
fixing of the knot of the tension elements to the exit openings, so that 

20 the knots are better protected against loosening. 

[032] Fig. 1 shows a heart pacemaker electrode arrangement 1 

including a heart pacemaker electrode 2 with a pole 2a that can be 
fixed in the operating position in the cardiac muscle tissue 
(myocardium) 101 with the aid of an anchor 3 and is connected to an 

25 implanted heart pacemaker 4. Figs. 1 and 4 show such an electrode 

arrangement 1 in which the electrode 2 has a biventricular design and 
displays a common supply lead 5 from the heart pacemaker 4 with two 
electrodes 2 that branch out at a branching location 6 and then run 
separately to the heart, each of which electrodes has an anchor 3. A 

30 tension element or thread 7 is fastened to the anchor 3 by means of 

which the heart pacemaker electrode 2, which includes an inner guide 
channel that receives therein the tension element or the thread 7, and 
which is guided in a movable and fitted manner. 
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[033] At a distance from its end and from the anchor 3, the 

electrode 2 has an exit opening 1 1 from its guide channel 8 for the 
tension element or thread 7, the tension element or thread 7 being 
fixed at or outside this opening by a knot or in some other manner. For 
5 this purpose, a loop or ring or similar fastening element (not shown) 

can be arranged near the exit opening 11. Fig. • 10 shows an 
embodiment in which the tension element or thread 7 can be knotted to 
a thread 14 fastened near the exit opening 11. In addition, after the 
knotting, the exit opening 1 1 can be closed with a medical adhesive, to 

1 0 improve fixation of the knot. 

[034] To position and fix the anchor 3 on or in the myocardium 

101, a tool is used, for which in one embodiment as shown in Figs. 5, 
6, and 8 is designed as a thin, flexible stylet 9. As the attachment site 
for the stylet 9, the anchor 3 has a receiving aperture 10 for the stylet 9 

15 that fits into this opening, which is open at the rear end and closed at 

the opposite end, as is shown especially clearly in Fig. 7. 
[035] Figs. 7 and 8 show that at a distance from the anchor 3 a 

stop 12 is provided on the tension element or thread 7 for the electrode 
2 displaceable on the latter. Using this stop, the end of the electrode 2 

20 can be positioned on the heart in the operating position at a fixed 

distance from the anchor 3. The stop 12 can, as shown here, consist 
of a simple knot on the tension element or thread 7 or some other 
thickening or projection or cross-sectional enlargement on the tension 
element or the thread 7, the cross-section of the stop 12 exceeding the 

25 inner cross section of the guide channel or a narrowed section of the 

guide channel in the electrode 2. Using this stop 12, which is impinged 
on by the front end of the electrode 2, and the knotting of the tension 
element or thread 7 at the exit opening 11 at the rear part of the 
electrode 2, the tension element or thread 7 is made taut between 

30 these two fastening points, thereby holding the electrode 2 guided 

thereon in its operating position. 

[036] Figs. 2, 3, and 8 also show that the anchor 3, along with 

the stylet 9 gripping it, is guided in a receiver tube or cannula 13. The 
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tension element or thread 7 fastened to the anchor 3 here runs along 
the outside of the receiver tube or cannula 13. This receiver tube or 
cannula 13 punctures or pricks a canal 102 in or through the 
myocardium 101, through which channel the anchor 3 is pushed into its 
operating position at the outside of the heart. Figs. 2 and 3 show this, 
and here the tension element or thread 7 running along the outside of 
the receiver tube or cannula 13 is shown in an exaggerated schematic 
representation. After the creation of the myocardial canal 102, the 
receiver tube or cannula 13 is withdrawn (Fig. 3) and the electrode 2 is 
pushed into the myocardial canal 102 via the tension element or thread 
7 that runs through the myocardial canal 102 and is secured by the 
anchor 3, until the front end of the electrode 2 impinges on the stop 12 
and comes to rest in the myocardium or, as shown in Fig. 5, with its 
pole 2a in the myocardium. Subsequently, the tension element or 
thread 7 is affixed to the exit opening 11 and thereby the electrode 2 is 
fastened at its back end to the tension element or thread 7. 
[037] When the anchor 3, guided by the stylet 9, leaves the 

myocardial canal 102 and is situated on the exterior surface of the 
heart, the stylet 9 is withdrawn from the receiving aperture 10 in the 
anchor 3. So that the anchor 3 may easily, advantageously, and 
automatically swing out into its operating position, the anchor 3 in the 
embodiment shown in Figs. 1 through 10 has a rod-like shape, wherein 
the receiving aperture 10 runs in the longitudinal direction of the anchor 
3 and having the form of a blind hole. The tension element or thread 7 
is here arranged approximately at the center between both ends of the 
anchor 3, extending transverse with respect to the orientation of the 
anchor 3. The anchor 3 can thereby rest lightly against the exterior 
surface of the heart, transversely to the myocardial canal 102, and 
there anchor the tension element or thread 7. 

[038] In the embodiments shown in Figs. 11 through 17, the 

anchor 3 displays variously-configured collapsible parts or elements or 
pins or wings, which are folded down against a spring force during 
insertion with the aid of the stylet 9 and the receiver tube or cannula 13 
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and which after leaving the receiver tube or cannula 13, or, as the case 
may be, the myocardial canal 102, spread out or unfold or swing out by 
virtue of the restoring force and assume a position transverse to the 
tension element or thread 7. 

[039] Fig. 1 1 once again shows the rod-shaped anchor 3 in its 

initial position before pivoting into a position along the receiver tube or 
cannula 13 and longitudinal to the tension element or thread 7. The 
pivoting or rotating of the anchor 3 occurs against a slight restoring 
force at the fastening site of the tension element or thread 7 on the 
longitudinal side of the anchor 3. Fig. 12, in contrast, shows an anchor 
3 with two angled legs, one of the legs containing the receiving 
aperture 10. Fig. 13 shows an umbrella- or disk-shaped anchor 3 with 
a radially-oriented receiving aperture 10. Fig. 14 shows an anchor with 
three legs, wherein a membrane is stretched in each case between the 
central leg and one of the two outer legs. Fig. 15 shows a modification 
of the rod-shaped anchor 3 of Fig. 11, wherein the tension element or 
thread 7 is fastened to the front end of the anchor 3 via an angled 
reinforcement. Fig. 16 shows a star-shaped anchor 3 in which the 
receiving aperture 10 is provided in one of the legs of the star. Fig. 17 
shows a cloverleaf-shaped anchor 3 in which the receiving aperture 10 
is arranged between two of the individual leaves. 
[040] In these embodiments, the receiving aperture 10 for the 

stylet 9 is oriented substantially rearwards on the anchor 3, to facilitate 
the insertion of the stylet 9 and to ensure that the tension element or 
thread 7 is likewise oriented during the insertion somewhat opposite to 
the insertion direction, to obstruct movement inside the myocardium as 
little as possible. 

[041] In the biventricularly designed electrode arrangement 1 

shown in Figs. 1, 4, 5, 6, and 9, for the purpose of biventricular 
stimulation of the heart, the two electrodes 2 run from the branching 
location 6 to the two ventricles on the heart, each being held in the 
myocardium with the aid of an anchor 3. In this case, provided at the 
branching location 6 is an exit opening 11 for each of the two tension 
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elements or threads 7, where the two tension elements or threads 7 
can be knotted together, thus fixing the two electrodes against each 
other and simultaneously at the branching location 6. A combination of 
the knotting of the tension elements or threads 7 to each other and to 
at least one of the loops of the exit opening 1 1 is also possible. 



-13- 



WO 2004/091716 



PCT/US2004/010907 



CLAIMS 

I claim: 

1 . Heart pacemaker electrode arrangement (1 ) having a heart 
pacemaker electrode (2) that acts upon the outside of a heart (100) or 

5 acts upon the heart (100) from the outside and/or is arranged with a pole 
(2a) in the heart tissue (101), and runs to an implanted heart pacemaker 
(4), which electrode can be fixed in the operating position by an anchor 
(3), and having a tool that serves the positioning and fixing of the anchor 
(3), characterized in that a rod or stylet (9) is provided as the tool, that the 

1 0 anchor (3) has an attachment site for the tool (9), by which the anchor (3) 
can be pushed into or through the myocardium (101), that the anchor (3) 
is attached to a pulling element or thread (7), via which the heart 
pacemaker electrode (2), which displays an inner guide channel (8) and 
accommodates therein the pulling element or the thread (7), can be 

1 5 moved in a fitted and controlled manner, and that the heart pacemaker 
electrode (2), in the use location, is connected or connectable to the 
pulling element or thread (7) situated in the guide channel (8) of the 
electrode. 

2. Electrode arrangement as claimed in claim 1 , characterized 
20 in that the anchor (3) has as the attachment site for the tool (9) a 

deformation that can be detachably coupled to the tool (9). 

3. Electrode arrangement as claimed in claim 1 or 2, 
characterized in that the anchor (3) at its rear side in the insertion 
direction has a cross sectional diminution for an attachable end of the tool 

25 (9) and/or a receiver aperture (10) open at the rear end and closed at the 
opposite end for the rod-shaped tool or stylet (9) that fits into this 
aperture, whereby the anchor (3) can be moved into or through the 
myocardium (101). 
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4. Electrode arrangement as claimed in any one of the claims 
1 through 3, characterized in that the heart pacemaker electrode (2) has 
at a distance from its end and from the anchor (3) at least one exit 
opening (1 1 ) from its guide channel (8) for the pulling element or thread 

5 (7) and that in the operating position the pulling element or thread (7) is 
connected, at or outside this opening (11), to the heart pacemaker 
electrode (2), for example fixed or knotted to a loop. 

5. Electrode arrangement as claimed in any one of the claims 
1 through 4, characterized in that the pulling element (7) in the operating 

1 0 position is made taut between the anchor (3) and its connection point to 
the heart pacemaker electrode (2). 

6. Electrode arrangement as claimed in any one of the claims 

1 through 5, characterized in thai said arrangement displays a receiver 
tube or cannula (13) that holds within itself the anchor (3) and the tool (9) 
15 during the feeding and/or insertion into the exterior of the heart, and that, 
at the same time, the pulling element or thread (7) runs at the outside of 
the receiver tube or cannula (13). 

7. Electrode arrangement as claimed in any one of the claims 
1 through 6, characterized in that the anchor (3) in the operating position 

20 is formed by one or several barb-like parts or elements or pins or wings 
that during the insertion are collapsed, which parts are preferably 
collapsed and/or swung against a spring force during the insertion inside 
the receiver tube or cannula (1 3) and after the leaving or withdrawal of the 
receiver tube or cannula (13) can be expanded and/or swung into a 

25 position at an angle to the pulling element (7). 
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8. Electrode arrangement as claimed in any one of the claims 
1 through 7, characterized in that the anchor (3) has a rod form and the 
deformatio n or opening (10) serving the receiving of the end of the tool (9) 
runs in the longitudinal direction of this anchor (3) and is designed in 

5 particular as a pocket hole, and that the pulling element (7) is arranged 
between both ends of this rod-shaped anchor (3), leaving at an angle to 
the orientation of the rod-shaped anchor (3). 

9. Electrode arrangement as claimed in any one of the claims 
1 through 8, characterized in that the pulling element (7) is arranged 

1 0 approximately in the center between the two ends of the rod-shaped 

anchor (3) or nearer to the front end in the insertion direction than to the 
end displaying the deformation for the tool (9). 

1 0. Electrode arrangement as claimed in any one of the claims 
1 through 9, characterized in that a stop (12) is provided at a distance 

1 5 from the anchor (3) on the pulling element or thread (7) for the electrode 
(2) movable on the latter, by means of which stop the end of the electrode 
(2) in the operating position can be positioned on the heart (100) at a fixed 
distance from the anchor (3). 

1 1 . Electrode arrangement as claimed in any one of the claims 
20 1 through 10, characterized in that the stop (12) on the pulling element or 

thread (7) consists of a thickening or a knot, the cross section of which 
exceeds, at least in a region, the inner cross section of the guide channel 
(8) or a narrowed section of the guide channel (8) in the electrode (2). 

1 2. Electrode arrangement as claimed in any one of the claims 
25 1 through 1 1 , characterized in that said arrangement has a biventricular 

design and a common supply lead (5) displays two electrodes (2) 
branching out and then running separately to the heart (100), each of 
which electrodes has a guide channel (8) and an anchor (3) for 
attachment to the outside of the heart (100). 
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1 3. Electrode arrangement as claimed in any one of the claims 
1 through 12, characterized in that an exit opening (1 1) from the guide 
channel (8) located within the electrodes (2) is provided at the branching 
location (6) for each pulling element or thread (7) connected to an anchor 

5 (3). 

14. Electrode arrangement as claimed in any one of the claims 
1 through 13, characterized in that the pulling elements (7) out of the 
electrodes (2), which proceed from a common branching location (6), can 
be or are knotted together for the fixing. 

10 15. Electrode arrangement as claimed in any one of the claims 

1 through 1 4, characterized in that the anchor (3) and/or the thread (7) 
consist(s) of non-conducting material or of plastic, for example of non- 
dissolving surgical stitching material. 

1 6. Electrode arrangement as claimed in any one of the claims 

15 1 through 1 5, characterized in that the anode of the electrode (2) is 

arranged outside the heart (100) at a distance from the cathode or, as the 

case may be, from the pole (2a) situated on the heart, and in the case of a 
biventricular, branched electrode (2), the anodes are arranged in the 
region of the common supply lead (5) before the branching (6). 

20 1 7. Electrode arrangement as claimed in any one of the claims 

1 through 1 6, characterized in that the exit opening or openings (1 1 ) for 
the pulling elements or threads (7) in the operating position is/are closed 
by a medical adhesive. 
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